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ABSTRACT 
 
Mood States (MS), as elements which are part of psychological wellbeing, must be subject to improvement 
through physical activity (PA) and its possible consequences on health. For this purpose, the present 
research aims to analyze and describe the possible relations of the different levels of PA with the positive 
and negative feelings with regard to MSs and gender. Participants were 1,002 individuals (≥18 years old, 
52.9% women) who were applied: International Physical Activity Questionnaire (IPAQ) and Mood States 
Questionnaire (MSQ). Bivariate correlations (Spearman) and the analysis of binary logistic regression were 
also carried out. Data show significant correlations of low magnitude between the MSs of “sadness, tiredness 
and liveliness” and the levels of PA. It can be concluded that PA based on the global recommendations of a 
healthy practice would have a beneficial effect on the MS of individuals, and therefore it would contribute to 
implement their psychological health. Key words: MOOD DISORDERS, EXERCISE, IPAQ, EMOTIONS, 
GENDER. 
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INTRODUCTION 
 
Mood states (MS) are part of an individual’s psychological wellbeing, and therefore they have possible effects 
on health. Several research have pointed out that a lower presence of negative mood states (NMS) (Badenes 
et al., 2016; Fang et al., 2008; Glaser and Kiecolt-Glaser, 2005) and a higher presence of positive mood 
states (PMS) (Barak, 2006; Cohen et al., 2006; Vázquez et al., 2009), can have an effect on the appearance 
of specific illnesses, psychological and physical alterations, and even on recovery processes. 
 
Conversely, physical activity (PA) brings many benefits to health from a psychological point of view. On the 
one hand, it contributes to improve the state of psychological wellbeing (Arruza et al., 2008; Barra Almagiá, 
2003; Jiménez et al., 2008; Taylor et al., 2000). On the other hand, it helps to reduce the risk of suffering 
mental illnesses, anxiety and depression states, as well as it increases self-concept, self-determination or 
levels of resilience (Fernández et al., 2015; Lawlor and Hopker, 2001; Varo et al., 2003; Zurita et al., 2016). 
 
A relation between MS and PA has also been considered. Studies that analyze such factors are mostly 
framed within the scope of competitive sport. Nevertheless, other research within the field of the practice of 
leisure-time and health related PA have also been identified, where it has been noticed how physically active 
people present improved MS, with a lower presence of NMS (depression, stress or fatigue) and 
simultaneously a higher presence of the positive MS of “vigor” (Andrade et al., 2011; Berger and Motl, 2000; 
Chacón-Borrego et al., 2017; García et al.,, 2015; Oiarbide, Martínez de Santos et al., 2014; Portela-Pino et 
al., 2017; Rey et al., 2000; Ruiz and Baena, 2011). 
 
However, different recommendations about PA in adults and older adults, such as those made by the U.S. 
Department of Health And Human Services (2008), the World Health Organization (WHO, 2010), or the 
Ministry of Health, Social Services and Equality (2017), state that the performance of certain levels of PA 
contributes to the improvement of cardiorespiratory, muscular, joint aspects, and it could also reduce levels 
of anxiety, depression and cognitive deterioration. 
 
On this basis, just as it has been studied how the performance of PA has a positive effect on the MS, it is 
important to determine which levels of PA are the most suitable to produce such improvements and whether, 
as the aforementioned recommendations show, people who perform moderate and/or vigorous activities in 
the established time slots, are those who present better MS with respect to sedentary people or people with 
a low level of PA. Thus, the most logic hypothesis to be highlighted, and the one which lays the foundation 
for the present study, would be that a practice in accordance to the recommendations of healthy PA, set out 
by the different bodies mentioned above, would contribute to maintaining a good psychological health (not 
only physical), having a favorable effect on the MS of individuals who comply with such recommendations. 
 
Scientific evidences about levels of PA and MS in adults, are not conclusive. In general, it can be stated that 
vigorous activity brings larger improvements of MS, with a decrease of NMS and an increase of PMS, 
although these improvements are not similar in all the dimensions of MSs and neither the differences of MS 
among the levels of PA are always significant. (Arruza et al., 2007; Beedie et al., 2008; Bonet et al., 2017; 
Cervelló et al., 2014; Deepthi et al., 2015; Leon-Prados et al., 2012; Noce et al., 2016; Reed and Ones, 
2006). Based on what was previously stated, the present research intends to analyze and describe the 
possible relations of the different levels of PA with the positive and negative feelings of the MS and gender. 
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MATERIAL AND METHODS 
 
The present research is framed within the context of a non-experimental, descriptive and correlational cross-
sectional study. 
 
Participants 
The sample comprised 1,002 individuals aged ≥18 years old, living in the city of Seville. Among the surveyed 
individuals, there were 531 women (52.9%) and 471 men (47.1%). The sampling method was stratified and 
random for the eleven city districts, and subsequently selected responding to age and gender quotas for each 
district. The level of trust was established in 95.5%, being ± 3.01% the estimated error for the whole sample. 
 
Measures 
Short version of the International Physical Activity Questionnaire (IPAQ) was used in order to determine 
individuals physical activity levels (Craig et al., 2003). This instrument evaluates the level of PA through the 
frequency (days per week), duration (duration of time per day), and intensity (moderate, vigorous PA, walking) 
of the PA performed in a week. 
 
In order to analyze data obtained through IPAQ questionnaire, a categorical PA index was created, giving 
rise to three PA groups according to IPAQ instructions (Fernández et al., 2005). 
 
The Mood States Questionnaire (MSQ) developed by Arruza et al. (2007), was used for the MS assessment. 
It consists of a scale of 5 items where respondents are questioned about the presence of positive feelings 
(liveliness feeling) and negative feelings (restlessness, sadness, tiredness or bad mood) in the last year. 
Each item is valued in a Likert scale from 1 to 5 points, where 1=“nothing or none” and 5=“considerable”. The 
global Cronbach’s alpha intern validation coefficient of the questionnaire was .64. 
 
Procedures 
Data were collected by means of personalized interviews approaching homes and the following exclusion 
criteria were established: interviews in areas closed to sports facilities, public transport stops or stations, or 
school centers. On the other hand, inclusion criteria were established, people with homes in the assigned 
district for the survey; and fulfillment of the established age and gender quotas. 
 
Analysis 
Normality of the included variables was determined through the Kolgomorov-Smirnov test with Lilliefors 
correction. The descriptive statistics is presented with means and typical variances, as well as with 
percentages for the analyzed variables. The chi square test was used (with analysis of residuals) for the 
categorical variables. Bivariate correlations were also applied delivering the Spearman correlation coefficient 
to test the level and the relationship direction among the different variables of the survey. The correlation 
level was established following the recommendations of the experts (Pulver et al., 1988). In contrast, a binary 
logistics regression analysis was carried out to determine those analyzed explanatory variables of the 
different MS. Besides, the level of association among the different MS and the levels of PA and gender was 
calculated. In this case, the Odds Ratio (OR) was used and its 95% of level of trust, as the result. For all the 
tests, the level of significance was fixed in p < .05. All the analysis were developed with the SPSS statistics 
24.0. version. (SPSS, Inc., Chicago, IL). 
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RESULTS 
 
After an analysis of the results of the MS, Table 1 shows that the perception of NMS (restlessness, sadness, 
tiredness and bad mood) is higher in women than in men (finding significant differences), whereas men 
present higher values in the MS of “liveliness”. However, men present a higher level of PA than women, 
although differences are not significant. 
 
 
In this sense, in the perception of the MS, when grouping the values of “little”-“sufficient”-“considerable” and 
“very much” in the presence category, against the value “none” in the category of absence of the different 
feelings, the following results are obtained (Table 2). The feelings with a higher occurrence are “liveliness, 
tiredness and restlessness” (96.7%, 82.3% and 79.8%, respectively). In a second level of occurrence the 
feelings of “sadness and bad mood” are found; around 40% of population state not having had this feeling 
“at all” in the last year. 
 
 
Once the correlations between the level and quantity of PA and the MS in the last year has been assessed, 
it must be noticed that significant correlations of low magnitude have been identified between the MS of 
“sadness, tiredness and liveliness” and the levels of PA. NMS correlate favorably with the low level of PA 
and PMS correlate with this level adversely; nonetheless, the levels of a medium and high PA correlate 
negatively with NMS and favorably with PMS. 
 
Table 1.Level of PA and perception of MS in Seville adult population 
 Man Woman P
a
 
Level of PA 2.14 (.62) 2.10 (.57) .212 
Uneasiness   2.63 (1.31)  2.99 (1.29) <.001 
Sadness   1.85 (1.08)  2.45 (1.32) <.001 
Tiredness   2.55 (1.18)  3.19 (1.24) <.001 
Liveliness   3.76 (1.05)  3.41 (1.14) <.001 
Bad mood   1.99 (1.07)  2.17 (1.13) .0129 
Note:*Values expressed as Mean (DE); P
a
: significance of p-value in Chi Square test. 
 
Table 2. Perception of the MS of Seville adult population 
Feelings Presence* Absence** 
Restlessness 79.8 20.2 
Sadness 58.9 41.1 
Tiredness 82.3 17.7 
Liveliness 96.7   3.3 
Bad mood 62.2 37.8 
Note: Values expressed as percentages (%)* Presence (values: a little,  moderately sufficient considerable and very 
much) ** Absence (values: none) 
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Finally, a set of binary logistics regressions is presented. They associate MS with the levels of PA and gender. 
 
Therefore, Table 4 displays how 4.8% of the MS variance of “sadness” is explained due to the low level of 
PA and gender. 
 
Similarly, it should be pointed out that a low level of PA presents significant associations (p<.05) with the MS 
of “sadness”, with an OR of 2.010, as well as significant associations (p<.001) with gender (OR=2.248). 
 
 
 
With respect to the MS of “liveliness”, 1.1% of its variation is explained due to the low level of PA, presenting 
significant associations (p<.001), with an OR of 0,240. 
 
 
 
 
 
 
Table 3. Spearman correlation between the level of PA measured with the IPAQ questionnaire and MSs in 
Seville adult population (n=1002) 
Mood states  Low level of PA Medium-high level of PA 
Restlessness -.055 .055 
Sadness     .121**   -.121** 
Tiredness     .086**   -.086** 
Liveliness    -.206**    .206** 
Bad Mood -.048 .048 
Note: * the correlation is significant at .05 level, ** correlation is significant at .001 level 
Table 4. Binary explanatory logistics regression of the existing variance in Seville adult population with a 
MS of “sadness”. 
Model (-2 Log likelihood=1221.473; Cox & Snell R Square=.048; Nagelkerke R Square= .064) 
Variables Coefficient Error est. Wald 
Statistic 
OR (95% IC) p
†
 
Low level of PA 
Gender 
Constant 
 .698 
 .810 
-.114 
.223 
.136 
.100 
 9.811 
35.265 
  1.295 
2.010 (1.299 to 3.112) 
2.248 (1.721 to 2.937) 
.893 
.002 
.000 
.255 
Note: OR: Odds ratio; IC: Confidence interval; p
†
:  p value from Chi Square analysis  
Table 5. Explanatory binary logistics regression of the existing variance in Seville adult population 
presenting a MS of “liveliness”. 
Model (-2 Log likelihood=241.440; Cox & Snell R Square=.011; Nagelkerke R Square= .047) 
Variables Coefficient Error est. Wald 
Stadistic 
OR (95% IC) p
†
 
Low level of PA  
Constant 
-1.428 
 3.798 
.408 
.238 
 12.269 
253.952 
.240 (.108 to .533) 
44.611 
.000 
.000 
Note: OR: Odds ratio; IC: Confidence interval; p
†
: p value from Chi Square analysis  
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DISCUSSION 
 
The present study describes and analyzes possible relations among the different levels of PA with positive 
and negative feelings of the MS and gender. 
 
According to data collected, it has been observed a higher index of practice of PA in men with respect to 
women. Although the differences have not become significant, it is a fact already noted in numerous previous 
works (Castañeda et al., 2012; García and Llopis, 2001; Romero et al., 2010). 
 
With regard to the difference of MS concerning the gender of the population, data collected agree upon 
previous research as those carried out by Arruza et al. (2008) or Shin and Colling (2000), which highlighted 
a higher presence of NMS in women with respect to men. 
 
Among the most referred feelings in people interviewed, the most noted was that of “liveliness”, although the 
feelings of “tiredness and restlessness” are mentioned right after that. Thus, it could be concluded that Seville 
adult population show in a general sense a PMS, being men those reporting positive feelings, like “liveliness” 
in a higher degree than women. 
 
In terms of the relation between MS and PA, some previous research like Noce, et al. (2016), who also 
considered the influence of the level of PA over the MS of individuals, had not managed to establish 
significant differences between such levels and the MS of individuals, in spite of the fact that active individuals 
had had better scores in feelings like “vigor” than sedentary ones. 
 
Nonetheless, data gathered for this study show significant correlations between the level of PA with the MS, 
specifically between the NMS of “sadness and tiredness”, with a low level of PA, and the feeling of “liveliness”, 
with a medium-high level of PA. 
 
In Arruza et al. (2007) people with a high level of PA also noted having experienced “restlessness” in a lesser 
extent than individuals with a low level of PA. Even though the differences did not prove to be significant in 
the case of the feelings of “sadness, tiredness and liveliness”, data collected were very interesting, since as 
people were gradually more active physically, results suggested a lower feeling of “tiredness” during the last 
year. Similarly, the group with a low level of PA has been feeling lively to a lesser extent than the group with 
moderate and high PA. 
 
Results from Leon-Prados et al. (2012) were also in accordance with those presented, since it was stated 
that regardless of age and gender, the amount of PA performed relates in a negative manner with NMS and 
in a positive manner with PMS. However, one of the observations made was the need to quantify the amount 
of PA necessary for such improvements to reflect in the psychological wellbeing, a piece of information which 
is tried to be provided in the present research. 
 
Other works like Cervelló et al. (2014) and Arruza et al. (2008) had already associated factors like intensity 
and length of the PA respectively with MS, in the sense that a longer length and higher intensity of the 
exercise provide a better psychological wellbeing. Bonet et al. (2017) noted that PA had a positive effect on 
the MS of individuals, despite their level of activity. However, such effect resulted more beneficial in active 
participants. Besides, significant differences were obtained in the “depression or sadness” feelings between 
active and non active participants, being active people the ones who showed a more significant decrease of 
that feeling after the exercise. 
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Additionally, analysed regressions have associated the low level of PA with gender and the feeling of 
“sadness”, as well as a low level of PA with the feeling of “liveliness”, although a relationship with the rest of 
NMS feelings has not been registered. These data cannot be contrasted with other similar studies since 
scientific evidences in this same direction have not been found. 
 
Results collected point at the direction of the hypothesis set at the beginning of this research. Thus, it can be 
noted that a medium-low level of PA, following the recommendations of international bodies like World Health 
Organization (WHO, 2010) or the U.S. Department of Health And Human Services (2008), is positively related 
to PMS and in a negative manner with NMS. Similarly, a low level of PA (where the minimum levels of practice 
recommended by these bodies are not reached) correlates in a negative manner with PMS and in a positive 
with NMS. 
 
Nevertheless, data collected do not prove to be fundamental and it would be advisable to continue developing 
this line of work. It would also be interesting to analyze the consequences of diverse typologies of PA, and 
even of specific programmes of monitored PA during leisure time in different populations, in order to render 
values as objectively as possible for contrast purposes. 
 
Similarly, it is necessary to consider some limitations of the research. On the one hand, the level of PA has 
been measured with IPAQ, an indirect method that can distort such values to a certain extent. It would be 
interesting for future research to carry out objective measures through the accelerometer or other objective 
tools. On the other hand, the type of PA practice has not been taking into account either, since only the levels 
have been considered. This factor may prove to be relevant because the psychological impact may be very 
different depending on whether the individual performs the PA during leisure time, within the field of 
recreation, or whether the PA is performed related to the occupation or framed within the work day. 
 
CONCLUSIONS 
 
In conclusion, it would be feasible to state that PA answering to the global recommendations of healthy 
practice would bring a beneficial effect on the MS of individuals, and therefore it would contribute to improving 
psychological health. Nevertheless, it is necessary to continue in this line of research to satisfactorily 
determine the effect that factors such as the levels of PA, the typology of PA or the characteristics of exercise 
(frequency, length and intensity), among others, have on MS and the psychological wellbeing of individuals. 
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